An evaluation of science process skills of the science teaching majors  by Çakır, Nevin Kozcu & Sarıkaya, Mustafa
Available online at www.sciencedirect.com
1877-0428 © 2010 Published by Elsevier Ltd.
doi:10.1016/j.sbspro.2010.12.370
Procedia Social and Behavioral Sciences 9 (2010) 1592–1596
WCLTA 2010 
An evaluation of science process skills of the science teaching 
majors 
 
Nevin Kozcu ÇakÕra *, Mustafa SarÕkaya a  
 
  a Gazi University, Faculty of Gazi Education, Primary Science Education, Turkey 
 
Abstract 
A sufficient number of science-literate individuals who can follow the constantly evolving scientific knowledge are required to 
be able to provide the services in the units that make up the sub-dimensions of the social system. Hence, the important thing is 
not to bring up individuals who know everything about science, but to bring up individuals who can do research, ask questions, 
reach scientific knowledge using scientific thinking, and even use this knowledge to solve problems encountered in daily life. 
Following from this point, the purpose of this study is to examine whether there are statistically significant differences between 
the science process skills of Science Teaching majors from different genders, universities, and high schools. Survey methodology 
was used for the study. The sample for the study consisted of a total of 355 senior Science Teaching majors from four different 
faculties of education. The analyses conducted show that the science process skills of Science Teaching majors differ 
significantly from each other on the basis of gender, university attended, and high school graduated from. 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
 
It is a fact that following technological developments, as individuals, will make our lives easier in today’s 
world where knowledge and technology keep developing at a fast pace. Individuals who can follow and internalize 
knowledge and technology will always be one step ahead in their lives. These individuals are generally those who 
know how to learn, how to think logically and creatively, and have decision making and problem solving abilities, in 
sum, they are science literate individuals (National Research Council, 1997). 
 
 
 
 
 
 
Bringing up science literate individuals requires that certain skills are developed. Acquisition of these skills is 
achieved through a process, and this process starts from primary school onwards. These skills are defined in the 
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primary education science program as science process skills (MEB, 2005). Funk and his colleagues (1975) define 
process skills as the steps used by scientists when they are identifying and working on a problem (as cited in Jones 
and Norman, 1989). Vitti and Torres (2006), on the other hand, argue that science process skills emerge in our 
minds spontaneously and naturally, are used in dividing our thoughts into logical steps and finding answers to how 
the world around us works, and are not used only in science but in all situations requiring critical thinking. 
Teachers’ training institutions, that is, faculties of education in universities, have an important role to play in 
creating this ability. Hence, the purpose of this study is examine whether there are statistically significant 
differences in the science process skills of students majoring in Science Teaching according to the independent 
variables like of gender, university attended, and high school graduated from. 
 
The null hypotheses generated for the research are as follows:  
 H01: There are no significant differences in the science process skills of students majoring in Science 
Education according to the variable of gender. 
 H02: There are no significant differences in the science process skills of students majoring in Science 
Education according to the variable of university attended. 
 H03: There are no significant differences in the science process skills of students majoring in Science 
Education according to the variable of high school graduated from. 
 
METHOD 
 
Survey methodology was used for the study. In surveys, there is a universe and a sample. The universe for 
this research consisted of all senior university students majoring in Primary Science Education in Faculties of 
Education in Turkish universities. The sample consisted of 355 senior students majoring in Primary Science 
Education in a Faculty of Education. The measuring tool used in the study was the “Science Process Skills Scale” 
developed by Okey, Wise and Burns (1985) and adapted to Turkish by Özkan, Aúkar and Geban (1992). The 
Cronbach’s alpha reliability score of the scale is 0.83. In analyzing the data, Independent T-test and ANOVA were 
used.  
 
FINDINGS 
 1.  Null Hypothesis 1: H01: There are no significant differences in the science process skills of students 
majoring in Science Education according to the variable of gender. 
 
The Independent T-test results conducted to test the hypothesis are reported in Table 1. 
 
Table 1.The Indepented T-Test Result of Students’ Science Process Skills Scores Acording To Gender Groups  
  
 n M SD Df t p 
Female 152 27.21 6.210 
Male  203 25.58 5.949 
353 
 
2.513 .012 
 
           Looking at Table 1, we see that the results of the “independent t-test” conducted to test the hypothesis about 
the relationship between the genders of the students and the responses they gave to the science process skills scale 
indicate that there is a difference significant at the .05 level ( t (353)= 2.513, p= .012, 2pK  = .018). Hence, the null 
hypothesis H01 is rejected. When we examine the means in Table 1, we see that the mean score for female students 
(M= 27.21) is higher than the mean score for male students (M= 25.58).  
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 2. Null Hypothesis 2: H02: There are no significant differences in the science process skills of students 
majoring in Science Education according to the variable of university attended. 
 
Table 2 reports the descriptive statistics for Hypothesis 2, and Table 3 reports the ANOVA results. 
 
Table 2. Descriptive Statistics for Hypothesis 2 Result  
 
University n M SD Minimum Maximum 
Gazi University 88 29.40 4.891 17 36 
Mu÷la University 62 25.10 6.930 10 36 
Kafkas University 76 22.41 5.065 9 31 
Atatürk University  69 26.64 5.633 13 36 
Orta Do÷u Teknik University  29 25.17 7.097 14 36 
Erzincan University 31 29.48 2.931 21 36 
Total 355 26.28 6.108 9 36 
 
 
 Table 3. The Result of Varience analysis  between üniversities with respect to science process skills scores 
  
 SS Df MS F p 
Between Groups 2444.270 5 488.854 15.855 .000 
Within Groups 10760.676 349 30.833   
Total 13204.946 354    
 
Looking at Table 3, we see that the results of the one way variance analysis conducted to test the hypothesis 
about the relationship between the universities the students attend and the responses they gave to the science process 
skills scale indicate that there is a difference significant at the .05 level ( F(5, 349) = 15.855, p= .000, 2pK  = .185 ). 
The null hypothesis H02 was rejected on the basis of these results. Examining the results of the Tamhane’s T2 test, 
differences significant at the .05 significance level were found between the mean scores for Gazi and Mu÷la 
Universities (p= .001< .05), between the mean scores for Gazi and Kafkas Universities (p= .000< .05), between the 
mean scores for Gazi and Atatürk Universities (p= .023< .05), between the mean scores for Mu÷la and Erzincan 
Universities (p= .001< .05),  between the mean scores for Kafkas and Atatürk Universities (p= .000 < .05),  
between the mean scores for Kafkas and Erzincan Universities (p= .000< .05),  and between the mean scores for 
Atatürk and Erzincan Universities  (p= .019< .05). 
 
3. Null Hypothesis 3: H03: There are no significant differences in the science process skills of students 
majoring in Science Education according to the variable of high school graduated from. 
 
Table 4 reports the descriptive statistics for Hypothesis 3, and Table 5 reports the ANOVA results. 
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Table 4.  Descriptive Statistics for Hypothesis 3 
 
Graduated High Schools  n M SD Minimum Maximum 
General  high schools 175 25.11 6.109 9 36 
Anatolian high schools 92 28.35 5.340 15 36 
Teacher training Anatolian high 
schools 48 26.33 7.470 
11 36 
Foreing language special high 
schools  12 25.58 3.059 
21 32 
Foreing language high schools 28 26.96 5.232 17 35 
Total 355 26.28 6.108 9 36 
 
 
 Table 5. The result of varience analysis  between graduated high schools with respect to science process skill
scores 
 
 SS Df MS F p 
Between Groups 652.592 4 163.148 4.549 .001 
Within Groups 12552.354 350 35.864   
Total 13204.946 354    
 
 
One way variance analysis was conducted to test the hypothesis about the relationship between the high
schools the students graduated from and the responses they gave to the science process skills, and the results in
Table 3 indicate that there is a difference significant at the .05 level ( F(4, 350) = 4.549, p= .001, 2pK  = .049 ). Th
null hypothesis H03 was rejected on the basis of these results. Examining the results of the Tamhane’s T2 test
differences significant at the .05 significance level were found between the mean scores of the graduates of regula
high schools and graduates of Anatolian high schools (p= .000< .05). 
 
CONCLUSION 
 
It was found, on the basis of the analyses conducted, that the science process skills of the students differed
significantly according to the gender variable, with female students scoring higher. This finding parallels th
findings of AydÕnlÕ’s (2007) and Akar’s (2007) studies. Significant differences were also found in the scienc
process skills of the students according to the variable of university attended. Examining the differences among th
individual universities sampled, we have found that Gazi University students scored higher than students of Mu÷la
Kafkas, and Atatürk Universities; Erzincan University students scored higher than Mu÷la University students
Atatürk University students scored higher than Kafkas University students; and Erzincan University students scored
higher than the students of Kafkas and Atatürk Universities. The science process skills of students were also found
to differ significantly according to the variable of high school graduated from. Graduates of Anatolian high school
scored higher than graduates of regular high schools. Akar (2007) has found that graduates of regular high school
and of super high schools differ significantly, with graduates of regular high schools scoring higher. 
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